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ABSTRACT In plants, the patterning of stem cell-enriched meristems requires a graded auxin response maximum that 
emerges from the concerted action of polar auxin transport, auxin biosynthesis, auxin metabolism, and cellular auxin 
response machinery. However, mechanisms underlying this auxin response maximum-mediated root stem cell mainte-
nance are not fully understood. Here, we present unexpected evidence that WUSCHEL-RELATED HOMEOBOX 5 (WOX5) 
transcription factor modulates expression of auxin biosynthetic genes in the quiescent center (QC) of the root and thus 
provides a robust mechanism for the maintenance of auxin response maximum in the root tip. This WOX5 action is bal-
anced through the activity of indole-3-acetic acid 17 (IAA17) auxin response repressor. Our combined genetic, cell biol-
ogy, and computational modeling studies revealed a previously uncharacterized feedback loop linking WOX5-mediated 
auxin production to IAA17-dependent repression of auxin responses. This WOX5–IAA17 feedback circuit further assures 
the maintenance of auxin response maximum in the root tip and thereby contributes to the maintenance of distal stem 
cell (DSC) populations. Our experimental studies and in silico computer simulations both demonstrate that the WOX5–
IAA17 feedback circuit is essential for the maintenance of auxin gradient in the root tip and the auxin-mediated root DSC 
differentiation.
Key words: WOX5; auxin maximum; IAA17/AXR3; root patterning; computer simulation.
INTRODUCTION
%PTFEFQFOEFOU DFMMVMBS BVYJO SFTQPOTFT BSF DFOUSBM UP DFMM
HSPXUIBOEDFMMGBUFTQFDJGJDBUJPOEVSJOHFNCSZPOJDBOEQPTU
FNCSZPOJD QMBOU EFWFMPQNFOU 	,FQJOTLJ BOE -FZTFS 

5IFQSJNBSZ SPPUEFWFMPQNFOU SFRVJSFT CPUI UIF FTUBCMJTI
NFOU BOENBJOUFOBODFPG BVYJO SFTQPOTFNBYJNVN JO UIF
EJTUBMSPPUUJQ	7BOOFTUFBOE'SJNM
5IJTBVYJOSFTQPOTF
NBYJNVN JT EFUFSNJOFE CZ UIF DPODFSUFE BDUJPO PG QPMBS
BVYJOUSBOTQPSUBVYJOQSPEVDUJPOBVYJONFUBCPMJTN	-KVOH
FUø BM ; 8PPEXBSE BOE#BSUFM ; 4UFQBOPWB FUø BM
; 5BPFUøBM; 1FUFSTTPOFUøBM; (SVOFXBMEBOE
'SJNM 
 BOE BVYJO SFTQPOTFNBDIJOFSZ 	7FSOPVY FUø BM

 *U JT FTTFOUJBM UP DPOUSPM DFMM EJWJTJPO DFMM FYQBOTJPO
BOE TUFNDFMMEJGGFSFOUJBUJPO 	#FOKBNJOTBOE4DIFSFT ; 
$SV[3BNJSF[FUøBM

3FDFOU UIFPSFUJDBM TUVEJFT TVHHFTU UIF QSPNJOFOU ASFGMVY
MPPQIZQPUIFTJT	(SJFOFJTFOFUøBM; $SV[3BNJSF[FUøBM

















PSHBOJ[FS PG BVYJO SFTQPOTF NBYJNVN JO UIF 2$ DFMMT PG
UIF SPPU *O DPOUSBTU UIF FNJOFOU SPMF PG MPDBM BVYJO QSP








5IF809 USBOTDSJQUJPO GBDUPS JT BO JNQPSUBOU NFNCFS
PG UIF 864$)&- GBNJMZ PG QMBOU TUFN DFMM SFHVMBUPST UIBU










CJPTZOUIFUJD HFOFT JO UIF 2$ DFMMT BOE UIVT GFFET CBDL PO
UIFFTUBCMJTINFOUBOENBJOUFOBODFPGBVYJOSFTQPOTFNBYJ




CJPTZOUIFUJD HFOF 5"" 	4UFQBOPWB FUø BM 
 BOE UIVT
DPOUSJCVUFTUPUIFFTUBCMJTINFOUBOENBJOUFOBODFPGBVYJO






Polar Auxin Transport Might Not Be Sufficient to 
Explain Auxin Accumulation in QC Cells
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QC-Localized Auxin Signaling Maximum Requires the 
Activity of IAA17 Auxin Response Repressor
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Optimal, IAA17-Dependent Auxin Signaling in QC Is 
Required for Root Distal Stem Cell Maintenance
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WOX5 Modulates Free Auxin Production and Restricts 
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Simulations of WOX5–IAA17 Feedback Loop Predict 
Robust Auxin-Maximum Guiding the Patterning of 
Root Stem Cell Niches
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Plant Materials and Growth Conditions
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